Key indicators: single-crystal X-ray study; T = 223 K; mean (P-P) = 0.001 Å; R factor = 0.029; wR factor = 0.065; data-to-parameter ratio = 21.7.
Single crystals of the title compound, CaNa 2 (P 2 S 6 )Á8H 2 O, were obtained by adding calcium hydroxide to an aqueous solution of Na 4 (P 2 S 6 )Á6H 2 O. The structure is isotypic with that of its strontium analogue and consists of one Ca 2+ cation, two Na + cations, one-half of a centrosymmetric (P 2 S 6 ) 4À anion with staggered confirmation and four water molecules in the asymmetric unit. The crystal structure can be described as being built up from layers of cations and anions extending parallel to (101). Within a layer, each CaO 8 polyhedron is connected via edge-sharing to two NaO 4 S 2 octahedra and to one NaO 2 S 4 octaedron. The NaO 4 S 2 octahedra are, in turn, linked with two (P 2 S 6 ) 4À anions through common corners. Various O-HÁ Á ÁS hydrogen-bonding interactions lead to cohesion of adjacent layers. The Ca 2+ and one Na + cation are situated on a twofold rotation axis and the second Na + cation is situated on an inversion centre.
Related literature
For background to thiodiphosphates(IV), including their crystal structures, see: Jö rgens et al. (2003) ; Klingen et al. (1973) . For the synthesis of Na 4 (P 2 S 6 )Á6H 2 O, see: Fincher et al. (1998) . For the isotypic structure of SrNa 2 (P 2 S 6 )Á8H 2 O, see: Ehrhardt & Gjikaj (2010) .
Experimental
Crystal data 2.9673 (7) P-S1
2.0156 (6) P-S2 2.0241 (6) P-S3
2.0282 (6) P-P 
Table 2
Hydrogen-bond geometry (Å , ). Klingen et al. (1973) . The structure of the title compound is isotypic with that of the strontium analogue, SrNa 2 (P 2 S 6 ).8H 2 O (Ehrhardt & Gjikaj, 2010). The asymmetric unit of CaNa 2 (P 2 S 6 ).8H 2 O contains one Ca 2+ cation, two Na + cations, one half of a (P 2 S 6 ) 4-anion in staggered conformation and four water molecules (Fig. 1) .
Na(1) is octahedrally coordinated by four H 2 O molecules and two sulfur atoms of two (P 2 S 6 ) 4-anions (Fig 2) . Na (2) is also octahedrally coordinated by two H 2 O molecules and four sulfur atoms of two (P 2 S 6 ) 4-anions (Fig. 3) . The calcium cation is eightfold coordinated by water O atoms. The [CaO 8 ] coordination polyhedron can be described as a bicapped trigonal prism. The crystal structure is built up from layers extending parallel to (101). These layers consists of edge-sharing CaO 8 and Na(1)O 4 S 2 polyedra, CaO 8 and Na(2)O 2 S 4 polyhadra, as well as corner-sharing Na(1)O 4 S 2 and (P 2 S 6 ) 4-polyhedra.
The staggered (P 2 S 6 ) 4-anion is located on a centre of inversion, with a P-P distance of 2.2381 (8) Å. The P-P central bond links two PS 3 groups with P-S distances ranging from 2.0156 (6) to 2.0282 (6) Å. These values agree well with those reported previously for another hypothiodiphosphate structure (Jörgens et al., 2003) .
Neighbouring layers are held together by various O-H···S hydrogen bonding interactions. The donor-acceptor distances between O atoms of water molecules and S atoms of (P 2 S 6 ) 4-units range from 3.188 to 3.327 Å (Table 2) .
Experimental Na 4 (P 2 S 6 ).6H 2 O has been prepared according to Fincher et al. (1998) . The new ternary calcium disodium hexathiodiphosphate octahydrate was obtained by adding calcium hydroxide (2 mmol, 0.148 g) to a solution of Na 4 (P 2 S 6 ).6H 2 O (2 mmol, 0.910 g) in 40 ml distilled water at 333 K. Slow cooling to room temperature yielded colorless crystals of the title compound within some days.
Refinement
Hydrogen atoms were found from the difference Fourier map and were refined independently from their respective oxygen atoms with individual isotropic displacement parameters.
supplementary materials sup-2 Figures   Fig. 1 . The crystal structure of CaNa 2 (P 2 S 6 ).8H 2 O in a projection along [010] . Fig. 2 . Coordination of Na1 with the atom labelling scheme. The displacement ellipsoids are drawn at the 50% probability level. Symmetry codes as in Table 1 . H atoms are represented as spheres of arbirtary radius. Fig. 3 . View of the edge-shared CaO 8 and Na(2)O 2 S 4 polyhedra with the atom labelling scheme. The displacement ellipsoids are drawn at the 50% probability level. Symmetry codes as in Table 1 . H atoms are represented as spheres of arbirtary radius.
Calcium disodium hexathiodiphosphate(IV) octahydrate
Crystal data 1957 (14) 171 (3) Symmetry codes: (vii) x+1/2, y−1/2, z; (viii) −x+1, y−1, −z+1/2; (iv) −x+1/2, −y+3/2, −z; (ii) −x+1/2, −y+1/2, −z; (ix) −x+1/2, y−1/2, −z+1/2.
Hydrogen-bond geometry (Å, °)

